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The results obtained in the present study suggest that Escherichia coli and faecal 
streptococci are of little value as indicators of the possible presence of Salmonella in fro-
zen fishery products. 
Fishery products, if they have to be certj-
:fied fit for human consumption, must be 
free from pathogenic micro-organisms of 
enteric origin. Usually, it would be extie-
mely hard and time consuming to isolate 
and identify an the pathogenic organisms 
from the samples drawn from each day's 
production. Hence the practice, which had 
been in vogue for many years and stiU con-
tinues, is to test for the presence of 'faecal 
indicator bacteria' and their presence in any 
product indicates the presence of certain 
other pathogens of intestinal origin. However, 
the value of faecal indicator bacteria as 
indices of pathogenic organisms in fish has 
recently been questioned (Liston, 1980; 
Hobbs, 1982; Mossel, 1982), and increasing 
amount of evidence shows that there is no 
good correlation between the two (Hobbs, 
1983). It was, therefore, considered desirable 
to study whether there is any correlation 
between the presence of faecal indicator 
organisms and the enteric pathogens. The 
results obtained during the present study are 
discussed in this paper. 
Materials and Methods 
A detailed study on the incidence of certain 
bacteria of public health significance in some 
commercially important frozen fishery pro-
ducts involving 600 samples coUected from 
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the processing factories at Cochin was 
carried out. Out of these samples, 24 typical 
cases have been selected for inclusion in this 
paper. Enumeration of total bacteria, E. 
coli and faecal strnptococci was done as per 
the method given in Indian Standard Speci-
fications (Joseph, 1979). SalmoneHa was 
detected according to the Official Methods 
of Analysis (AOAC, 1975). 
Results alild Discussion 
Table 1 details the total bacterial counts 
and the number of faecal streptococci and 
E. coli jn the 24 SalmoneHa - positive sam-
ples. Out of these 24 Salmonella - positive 
samples, seven (nos. 1-7), mostly fish and 
shrimps, did not contain either E. coli or 
faecal streptococci and l 0 (nos. 8-17) con-
tained faecal streptococci in low numbers 
(less than 250/g in 80 % of the cases) but no 
E. coli, sample no. 14 being a typical example 
of the isolation of Salmonella where the total 
bacterial count was as low as 724/g. The 
remaining 7 Salmonella-positive samples 
(nos. 18-24) showed the presence of both 
faecal streptococci and E. coli. 
The presence of Salmonella in the absence 
of faecal indicator bacteria indicates that 
there is no correlation between the occurrence 
of the two in a sample, although it is tradi-
tionally assumed that the presence of E. coli 
and faecal streptococci in a food product 
indicates the possible presence of intestinal 
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Table 1. Total bacterial count and the incidence of E. coli and faecal streptococci in Salmonella-
positive samples of fishery products 
Serial Type of Total Faecal E. coli/g 
No.of products bacterial strep to-
samples count/g cocci/g 
1 Frozen shrimps HL 3.1 x 105 0 0 
2 Frozen shrimps HL 8.5 x 104 0 0 
3 Frozen seer fish 8.2 x 103 0 0 
4 Frozen seer fish 3.8 x 103 0 0 
5 Frozen red snapper 8.4 x 104 0 0 
6 Frozen cuttle fish 3.8 X 103 0 0 
7 Frozen frog legs 6.2 x 104 0 0 
8 Frozen shrimps HL 4.2 x 105 llO 0 
9 Frozen shrimps HL 1.5 X 105 210 0 
10 Frozen. shrimps PD 6.4 x 105 340 0 
11 Frozen shrimps PD 9.2 x 105 550 0 
12 Frozen lobsters HL 6.2 x 105 200 0 
13 Frozen cuttle fish 1.1 x 106 133 0 
14 Frozen frog legs 7.2 x 102 72 0 
15 Frozen frog legs 6.0 x 104 60 0 
16 Frozen frog legs 6.3 x 104 120 0 
17 Frozen frog legs 9.4 x 103 154 0 
18 Frozen shrimps PD 5.3 x 106 145 55 
19 Frozen shrimps PD 3.1 x 105 210 70 
20 Frozen seer fish 6.5 x 104 1000 10 
21 Frozen seer fish 4.2 x 104 90 15 
22 Frozen cuttle fish 4.7 x 104 510 85 
23 Frozen cuttle fish 2.5 x 104 650 10 
24 Frozen frog legs 5.1 x 104 1228 30 
Each serial number represents only one Salmonella - positive sample of the concerned product. 
HL = headless shellon; PD = peeled and deveined; 0 = organism absent 
pathogens such as Salmonella. The pre-
sent study fully supports the observations 
of Liston (1980), Gilbert (1982) and Hobbs 
(1982, 1983) that the traditional faecal indi-
cator bacteria are of little value as the indi-
cators of the possible presence of pathogens. 
However, this work does not, in any way, 
underestimate the significance of the pre-
sence of E. coli and faecal streptococci in 
fishery products as they are excellent indi-
cators of hygienic standard of fish processing 
units. 
Even in the cases where only faecal stre-
ptococci were present (nos. 8-17) or both 
E. coli and faecal streptococci were present 
(nos. 18-24) direct contamination of the 
material with faecal matter seems unlikely, 
since in the case of most of the samples the 
number of the faecal indicator bacteria was 
significantly low and the results indicated 
that the contamination might have been 
caused by uncleaned utensils, water, ice and 
similar sources. 
The isolation of Salmonella from a sample 
(no. 14) having a total bacterial count of 
724 organisms/g only indicates that low 
bacterial counts do not always guarantee 
freedom from pathogens. 
The results obtained in the present study 
suggest that E. coli and faecal streptococci 
are of little value as indicators of the possible 
presence of Salmonella in frozen fishery 
products. 
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